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[57] ABSTRACT

In an automatic sawing machine wherein a workpiece is
moved in two orthogonal directions by a profile control
or a numerical control so as to cut a groove of a prede-
termined profile, the Opposite ends of the fret saw blade
are synchronously driven by independent pulse motors

so as to direct the fret saw blade always in the tangential
direction of the profile.

1 Claim, 2 Drawing Figures
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AUTOMATIC FRET SAWING MACHINES
BACKGROUND OF THE INVENTION

This invention relates to an automatic fret sawing 3

machine and more particularly to an improved fret SawW
blade rotating device. |
An automatic fret sawing machine has been used to
cut a groove of a predetermined profile by a fret saw
blade reciprocated in the vertical direction while mov-
ing a workpiece in the directions of orthogonal X and Y

axes on a plane. To this end, it is necessary to conrol the

fret saw blade to direct it always in the tangentional
direction with respect to the profile, and the upper and
lower ends of the fret saw blade are held by clamping
means secured to the ends of the upper and lower driv-
ing shafts respectively which are disposed to recipro-
cate in the vertical direction. Since the fret saw blade is
thin and delicate it is necessary to synchronously rotate
the upper and lower drive shafts for rotating the saw
blade about its longitudinal axis.

In a prior art driving mechanism the upper and lower
drive shafts are rotated by a common drive source such
as an electric motor or a hydraulic motor through vari-
ous motion transmission means so that the mechanism is
not only complicated and expensive but also requires
troublesome maintenance. Moreover, as spaced upper
and lower drive shafts are driven by a single drive
source, the weight and moment of inertia of the motion
transmission means are large thus making it difficult to
provide a fine and accurate control. Moreover, as it is
necessary to use a drive source of large power and a
large number of component parts for the motion trans-
mission means gaps between component parts make it
difficult to attain accurate control.

SUMMARY OF THE INVENTION

It is an object of this invention to provide an auto-
matic fret sawing machine provided with an improved
driving device for rotating the fret saw blade and capa-
ble of accurately controlling the fret saw blade with a
simple and small drive source.

Another object of this invention i1s to provide an
improved driving mechanism for an automatic fret saw-
ing machine which can eliminate inaccurate working
due to gaps between the component parts of the driving
mechanism and the moment of inertia thereof.

According to this invention, there is provided an
automatic fret sawing machine adapted to cut a groove
of a predetermined profile through a workpiece
wherein the workpiece is moved in two orthogonal
directions in a plane by a profile control or a numerical
control while a fret saw blade is continuously recipro-
cated in a direction perpendicular to the plane, there are
provided a pair of drive shafts respectively connected
to the opposite ends of the fret saw blade, a pair of drive
motors respectively connected to the drive shafts for
driving the same, and means for synchronously energiz-
ing the drive motors so as to direct the fret saw blade
always in a direction tangential to the profile to be
worked.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:
FIG. 1 is a side view of an automatic fret sawing

machine embodying the invention; and
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FIG. 2 1s a longitudinal sectional view showing the
upper drive shaft and its driving motor which are uti-
lized in the fret sawing machine shown in FIG. 1.

' DESCRIPTION OF THE PREFERRED
- EMBODIMENT

A preferred embodiment of this invention illustrated
in FIG. 1 comprises a vertical pedestal 11 installed on
the floor for supporting a U shaped frame 12, and a box
14 for journalling a upper drive shaft 13 and secured to
one end of the upper arm of the supporting frame 12.
The shaft 13 extends upwardly through the box 14 and
is normally urged upwardly by a coil spring 16 inter-
posed between a flange 15 secured to the upper end of

the drive shaft and a bracket 12A secured to the upper
arm of the supporting frame 12.

An electric motor 17 is housed in the pedestal 11 for
reciprocating a lower drive shaft 19 in the vertical di-
rection through a crank mechanism 18. A table 20 for
supporting a workpiece, not shown, is secured to the
upper end of the pedestal 11. Clamping members 21 and
22 are secured to the inner ends of the upper and lower
drive shafts 13 and 19, respectively, for clamping the
opposite ends of a fret saw blade 23. Accordingly, the
fret saw blade 23 is réciprocated in the vertical direction
by motor 17 through the crank mechanism and rotated
about the longitudinal axis of the blade by a rotating
mechanism to be described below.

The detail of the rotating mechanism for the fret saw
blade 23 1s shown in FIG. 2 in which the upper drive
shaft 13 is shown in its lowermost position. Since the
rotating mechanism for the lower drive shaft 19 is iden-
tical to that shown in FIG. 2 only the rotating mecha-
nism for the upper shaft will be described in detail.
Splines 31 are formed on the lower portion of the upper
drive shaft 13. |

There 1s provided a bushing 33 which mate the
splines 31 and is rotatably supported by bearings 32 so
that the upper drive shaft 13 can slide freely in the
vertical direction but is prevented from rotating by the
bushing 33. The clamping member 21 is secured to the
lower end of the shaft 31 to clamp the upper end of the
fret saw blade. |

A pulse motor 34 is mounted on the box 14 with its
output shaft connected to a first shaft 36 through a
coupling 35. A gear 37 secured to shaft 36 meshes a gear
39 secured to a second shaft 38, and a gear 40 secured to
shaft 38 meshes a gear 41 secured to the bushing 41.

When the pulse motor 34 is energized, the fret saw
blade 23 is rotated about its longitudinal axis in a direc-
tion determined by a pulse motor driving device, not
shown, by an angle determined by the number of pulses.
Since the driving mechanism for the lower drive shaft
23 has the same construction, by driving the upper and
lower pulse motors from the same pulse motor driving
device the upper and lower drive shafts are rotated
synchronously.

In the operation of a fret sawing machine to cut a
groove of a predetermined profile through a workpiece,
as is well known in the art, the workpiece, now shown,
is mounted on the table 20 and moved in the X and Y
directions of a rectangular coordinate by a profile con-
trol or a numerical control. While the saw blade is con-
tinuously reciprocated in the vertical direction by elec-
tric motor 17, the energization and the number of pulses
applied to the upper and lower pulse motors are syn-
chronously controlled in accordance with a program
corresponding to the profile so that the saw blade is
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always directed in the tangential direction to the prede-
termined profile.

When compared with the prior art constructions in
which the upper and lower shafts are driven by a com-

mon drive source through motion transmission devices,
according to this invention since the distance between
each drive source and each drive shaft is reduced

greatly, and since the motion transmission device there-
between is simplified not only the mechanism is simpli-
fied but also the moment of inertia of the driving system
is reduced thus enabling fine and accurate control.
Moreover, the capacity of the drive source can be re-
duced and control error due to gaps between the com-
ponent parts of the driving system can be reduced.

What is claimed is:

1. In an automatic fret sawing machine adapted to cut
a groove of a predetermined profile through a work-
piece wherein the workpiece is moved in two orthogo-
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nal directions in a plane by a profile control or a numeri-
cal control while a fret saw blade is continuously recip-
rocated in a direction perpendicular to said plane, the
improvement which comprises a pair of drive shafts
respectively provided with spline portions, mating

bushings and connected to opposite ends of said fret saw
blade, a pair of pulse motors which are controlled to

move in a direction and by an amount designated by
said profile control or numerical control, said pulse
motors being respectively connected to said drive shafts
through said bushings and reduction gear trains for
driving said drive shafts, means for synchronously ener-
gizing said pulse motors so as to direct said saw blade
always in a direction tangential to said profile to be
worked, and a clamping member secured to said drive
shaft and adapted to clamp one end of the fret saw
blade.
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